Holocene sea surface temperatures in the eastern Fram Strait are reconstructed based on Mg/Ca ratios measured on the planktic foraminifer Neogloboquadrina pachyderma (sin). The reconstructed sub sea surface temperatures (sSSTMg/Ca) fluctuate markedly during the earliest Holocene at ~11.7-10.5 ka BP. This probably is in response to the varying presence of sea ice and deglacial melt water. Between ~10.5-7.9 ka BP the sSSTMg/Ca values are relatively high (~4°C) and more stable reflecting high insolation and intensified poleward advection of Atlantic water. After 7.9 ka BP the sSSTMg/Ca decline to an average of ~3°C throughout the midHolocene. These changes can be attributed to a combined effect of reduced poleward oceanic heat advection and a decline in insolation as well as a gradually increased influence of eastward migrating Arctic Water. The sSSTMg/Ca increase and vary between 2.1-5.8°C from ~2.7 ka BP to the present. This warming is in contrast to declining late Holocene insolation and may instead be explained by factors including increased advection of oceanic heat to the Arctic region possibly insulated beneath a widening freshwater layer in the northern North Atlantic in conjunction with a shift in calcification season and/or depth habitat of N. pachyderma (sin).
F o r P e e r R e v i e w (Marchitto, 2006) . Replicate analysis was carried out for approximately every 30 samples. 127
The average reproducibility of sample splits was ±0.039 mmol/mol (n=4) in regards to 128
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SiZer analysis 152
SiZer (Significance of Zero Crossings of the Derivative) analysis described by Chaudhuri and 153 Marron (1999) was performed on the sSST Mg/Ca data to reveal significant features in the 154 proxy record ( Figure 6C ). The analysis has previously been applied to Arctic paleo proxy 155 records to reveal significant features at particular levels of resolution and eliminating data from minimum to maximum resolution and generate a SiZer map which examines the 159 data across a range of resolutions (bandwidth, h) and uses color codes to classify the 160 derivatives of the smoothed data as significantly decreasing, increasing or exhibiting no 161 significant change ( Figure 6C) . 162
Results

163
The record of Mg/Ca ratios measured on N. pachyderma (sin) has an average value of 0.809 164 mmol/mol (n = 152; 1σ = 0.11) corresponding to an average temperature of 3.5°C (Figure  165 4C, D). Measurements of Mg/Ca ratios showing possible sample contamination have been 166 removed from the record ( Figure 4C, D) . 167
During the earliest Holocene the sSST Mg/Ca values are relatively high and fluctuating between 168 1.9 and 5.2°C ( Figure 4D ). Between ~10.5-7.9 ka BP the sSST Mg/Ca are relatively high 169 values with an average of ~4°C ( Figure 4D ). After ~7.9 ka BP the sSST Mg/Ca decline rapidly 170 to <3°C. The mid Holocene is characterized by two cold periods, ~7.9-6 ka BP and 5.2-2.7 171 ka BP, with an average sSST Mg/Ca of ~3°C bracket an interval with slightly elevated 172 sSST Mg/Ca (~3.5°C). During the Late Holocene the sSST Mg/Ca values gradually increase 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w 4D) . 175
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Hald M and Hagen S (1998) Early preboreal cooling in the Nordic Sea region triggered by meltwater.
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